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o-Nitroanisole
CAS No. 91-23-6

Reasonably anticipated to be a human carcinogen
First listed in the Eighth Report on Carcinogens (1998)
Also known as 2-nitroanisole
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Carcinogenicity
o-Nitroanisole is reasonably anticipated to be a human carcinogen 
based on sufficient evidence of carcinogenicity from studies in ex-
perimental animals. 

Cancer Studies in Experimental Animals

Oral exposure to o-nitroanisole caused tumors in two rodent species 
and at several different tissue sites. In rats of both sexes, dietary ad-
ministration of o-nitroanisole caused mononuclear-cell leukemia and 
increased the combined incidences of benign and malignant tumors 
of the urinary bladder, kidney, and large intestine (NTP 1993, IARC 
1996). In mice, it caused benign and malignant liver tumors (hepato-
cellular adenoma and carcinoma and hepatoblastoma) in males and 
benign liver tumors (hepatocellullar adenoma) in females (NTP 1993).

Studies on Mechanisms of Carcinogenesis

Orally administered o-nitroanisole is metabolized predominantly to 
o-nitro phenol, which is conjugated to sulfate or glucuronide and elim-
inated in the urine. Less than 1% of o-nitroanisole is metabolized to 
o-anisidine, which is listed in the Report on Carcinogens as reason‑
ably anticipated to be a human carcinogen. Dietary administration 
of o-anisidine hydrochloride caused tumors of the urinary bladder 
(transitional-cell neoplasia) in mice and rats and the kidney (transi-
tional-cell carcinoma of the renal pelvis) in rats. o-Nitroanisole causes 
genetic damage in a wide variety of bacterial and in vitro mamma-
lian test systems (NTP 1993, IARC 1996).

Since o-nitroanisole was listed in the Eighth Report on Carcin‑
ogens, additional studies relevant to mechanisms of carcinogene-
sis have been identified. In vitro, o-nitroanisole is metabolized by 
O-demethy lation to 2-nitrophenol, which is oxidized to 2,5-dihy-
droxynitrobenzene and 2,6-dihydroxynitrobenzene (Miksanova et al. 
2004a,b, Stiborova et al. 2004, Dracinska et al. 2006). o-Nitroanisole 
is also metabolized by nitroreduction to the DNA-reactive products 
2-anisidine and N-(2-methoxyphenyl)hydroxylamine. DNA adducts 
similar to those found in vitro were found in the urinary bladder, 
liver, kidney, and spleen of male rats following intraperitoneal injec-
tion with o-nitroanisole. There is no evidence to suggest that mecha-
nisms by which o-nitroanisole causes tumors in experimental animals 
would not also operate in humans.

Cancer Studies in Humans

The data available from epidemiological studies are inadequate to 
evaluate the relationship between human cancer and exposure spe-
cifically to o-nitroanisole.

Properties
o-Nitroanisole is a colorless to yellowish liquid at room tempera-
ture. It is slightly soluble in water and soluble in alcohol and ether. 

It is stable under normal temperatures and pressures but is explo-
sively reactive with sodium hydroxide and zinc (Akron 2009, HSDB 
2009). Physical and chemical properties of o-nitroanisole are listed 
in the following table.

Property Information

Molecular weight 153.1a

Specific gravity 1.254 at 20°C/4°Ca

Melting point 9.4°Ca

Boiling point 277°Ca

Log Kow 1.73a

Water solubility 1.690 g/L at 30°Ca

Vapor pressure 3.6 × 10–3 mm Hg at 25°Cb

Sources: aHSDB 2009, bChemIDplus 2009.

Use
o-Nitroanisole is used primarily as a precursor for o-anisidine, which 
is produced through direct nitroreduction (NTP 1993). o-Anisidine is 
used extensively in the synthesis of over 100 azo dyes, either directly 
after being converted to a diazonium salt or as a precursor for dian-
isidine, which is diazotized and coupled. o‑Nitroanisole has also been 
used as an intermediate in pharmaceutical production (IARC 1996).

Production
o-Nitroanisole is produced by treatment of 2-chloronitrobenzene 
with sodium methoxide under heat and pressure. The product sepa-
rates as an oil after dilution with water (IARC 1996). In 2009, o-nitro-
anisole was produced by two manufacturers in India (SRI 2009) and 
was available from 17 suppliers worldwide, including 9 U.S. suppli-
ers (ChemSources 2009). U.S. imports of o-nitroanisole totaled over 
700,000 lb in 1976 and 540,000 lb in 1978 (HSDB 2009). No more 
recent data on U.S. imports or exports of o‑nitroanisole were found.

Exposure
The routes of potential human exposure to o‑nitroanisole are dermal 
contact, ingestion, and inhalation. o‑Nitroanisole may be released 
into the environment by dye and pharmaceutical manufacturing fa-
cilities through various waste streams (HSDB 2009). When released 
to air, o‑nitroanisole will remain in the vapor phase and will be de-
graded by reactions with photochemically produced hydroxyl radi-
cals, with an estimated half-life of 109 hours. When released to water, 
it may adsorb to sediments and suspended solids. Volatilization is 
very slow, with a half-life of 105 days in a model river and 772 days 
in a model pond. When released to soil, o-nitro anisole has moder-
ate mobility. It is not expected to bioaccumulate in aquatic organ-
isms. o-Nitroanisole has been identified in drinking water, but no 
concentrations have been reported. Occupational exposure is asso-
ciated with the widespread use of o-nitroanisole in the manufacture 
of azo dyes (NTP 1993); however, no estimates of occupational ex-
posure to o‑nitroanisole were found.

Regulations
Department of Transportation (DOT)
o‑Nitroanisole is considered a hazardous material, and special requirements have been set for marking, 

labeling, and transporting this material.

Environmental Protection Agency (EPA)
Clean Air Act
New Source Performance Standards: Manufacture of o‑nitroanisole is subject to certain provisions for 

the control of volatile organic compound emissions.

Emergency Planning and Community Right-To-Know Act
Toxics Release Inventory: Listed substance subject to reporting requirements.
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